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Use of Sprinkler System for Control of Pine Needle
Gall Midge, Thecodiplosis japonensis Uchida et Inouye

. Effectiveness of Ground Application with Low
Concentration of Insecticides’
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ABSTRACT

Experiments were conducted to evaluate the efficacy of the application of low concentration insecti-
cides by sprinkler system for control of the pine needle gall midge, Thecodiplosis japonensis, by killing
the adults emerging and copulating near the ground. For ground spray, 2 insecticides of fenitrothion
and deltamethrin, dilutions of 2,000% and 3,000% deltamethrin, and 3 spray intervals of 1-3 day
were tested at the peak time of adult emergence during the day time. The results are as follows ;

1. Ground spray of fenitrothion 50% EC and deltamethrin 1% EC were found to be highly effective
for control of the pine needle gall midge. Average gall formation by fenitrothion, deltamethrin
and untreated ones were 3.40%, 5.23% and 45.69%, respectively ; control value of both insecti-
cides exceeded 88%.
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2. As a ground spray of deltamethrin 1% EC, dilution 2,000X was significantly different from
3,000x in gall formation rates, Average gall formation of 2,000X plots and 3,000 treated ones
were 5.23% and 18.00% ; control values were 89.44% and 63.66%, respectively.

3. Diurnal treatment of ground spray was found to be highly effective for control of pine needle

gall midge.

4. In particular, control by ground application of dilutions 2,000% and 3,000x of deltamethrin is
suggested because it does not have an adverse effect on arthropods of the ground surface such

as ants and spiders.

Key wovds : Ground spray, control value, fenitrothion, deltamethvin, adult emergence, arthvopods.
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Table 1. Tested innsecticides and their formulations
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Insecticides A.l. content Active ingredient
deltamethrin  EC 1% (s)-a-cyano-3-phenoxybenzyl(1R)-cis-3-(2, 2-dibromo
vinyl)-2.2-dimethyl cyclopropane carboxylate
fenitrothion  EC 50% 0, o-dimethyl-o-4-nitro-m-toly] phosphorothioate




WEMRARE 8T, 19984 12A 573

MB(ES B2 2 HEEHK ZEIAD.
Wl o LEY MEESE 400058 2
28 MRS, BAHES R BES bk
e AHE 525 WEEs @HEsigon
HRREE WOk pumpe Zh.p. MY REE B
M BiEC EREsI EAsI)

2) WM 0 339 RAEBLY T BiE
HNQMHE), HBREINCRE) 2 REEET
(18, 28 % 3HMMZ BEaste KHstao
o, & BB RESEE BE5 2 mER
BS 4,320m(720m’ X 28HE X 3K 2 720m’”
X 2WMBE X IRM), FAEBINRBS 6,480m’
(T20m” x SWE X SXB)ATH. W] FATRERH
 WRERBRS 30HM(95.6.5-7.4), #dh
BRI EBS 35HM(9.6.5-7.9)22 mé
o BLEME KHEstor, =8 10He
WO RAAL BRI 17 : 00Rs o
% BRI 1EQIWMY Kisldz 1E9
RS A 100L32 EIsiac,

3 B MLEE FE  BREERES Fxs)
7l Asle RRMGEEERE)XY Buw(s
21.5cm, EetsdgA 20M@E)S BERENT R
BEEe] MRS Fashac

4) AR EEMBRE - BEMGE) RERES
o wEMEO VA BES K] B3t
of EE 8em, Eo] 12em =79 FolHL R
BREE 15EGX3RMY ftihe] £ 4% @i
o zmkes Y 0EMBos 33 24
WEE 1ER Y 15%0 BEE mEEER
el JNelESE AvlEEe] BEE FAsidc

R U %

1. BAALHE

Table 2|4 B3l wie} o] '954EK ] AALEF
¥i= 58 1358%¢€ 78 6872 # 508 Meldle
o A{eR#EME 5A 31EYE 6/ 12874 13
HE, 2217 MLRERS 69 29010, =3
96K LR 58 19BE TR 1287
A ¥ S0HM, MLm= 5A 31HYE 6R
208742 218, A{eBBEL= 68 2HEA 955
BEoll testod BB BEREM 1
BHM B PULEER = W@ ¢l
= Aos @AxFNUT F BLAEERRE 2EF
el Fmfemreliol WA s .

Table 2. Seasonal occurrence of Pine needle gall
midge adults at Chunchon in 1995 and

1996.
Year Period of adult emergence Peak
1995 5.13-7. 6 5.31-6.12
1996 5.19-7.12 5.31-6.20
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Table 3. Results of the ground application test of insecticides with sprinkler system against pine nee-

dle gall midge

- 0,
Insecticide Crown Gall formation(%) Contr?(l No.of larvae per gall
level Mean SE value Mean SE
L Upper 8.07 b* 1.15 81.8 2.85 0.11
;‘;“gg“’“ Mid 1.47 a 0.23 9.7 2.78 0.35
© 6’00 ) Lower 0.66 a 0.01 98.5 2.32 0.20
’ Average 3.40 A** 92.3 2.65a**

. Upper 11.77 ¢ 2.01 73.4 3.64 0.41
‘;;“i;“‘cethrm Mid 3.27 b 0.51 92.6 3.56 0.66
(2°000 ) Lower 0.66 a 0.03 98.5 2,78 0.25

! Average 523 A 88.2 3.33a
Upper 59.67 a 8.96 - 5.76 0.76
Mid 8.7 a 3.01 - 4.01 0.33
Untreated Lower  38.65a 4.2 § 3.5 0.53
Average  45.69 B - 4.44ab

* Significant at 5% level among the crown level (DMRT)
* % Significant at 5% level among the averages including untreatment

R B VT

a : percentage of gall formation of treatment

a b : percentage of gall formation of untreatment

Table 4. Comparison of gall formation and control value of pine needle gall midge on each dilution of

deltamethrin 1% EC by ground application

Gall formation(%)

Times diluted

No.of larvae per gall

Control value

Mean SE Mean SE
2,000 x 5.23 a* 0.37 89.44 a 3.33 0.41
3,000 x 18.00 b 2.01 63.66 b 2.43 0.13
Untreated 49.54 ¢ 5.88 - 3.92 0.54

* Significant at 5% level among the concentrations including untreatment(DMRT)
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Table 5. Comparison of gall formation (%) and control value of pine needle gall midge on each appli-

cated intervals of deltamethrin 1% EC

Interval Crown Gall formation(%) Control No.of larvae per gall

applicated level Mean SE value Mean SE
Upper 11.8 1.82 80.0

One day Mid 3.3 0.41 94.5

(2,000 x) Lower 0.7 0.09 98.3
Average 5.2 a* 90.2 3.33 0.21
Upper 32.2 4.11 44.9

Two day Mid 23.7 1.88 60.4

(2,000 x) Lower 6.1 0.53 85.1
Average 20.7 b 61.2 2.50 ' 0.09
Upper 35.6 3.42 39.8

Three day Mid 42.9 5.00 30.1

(2,000 x) Lower 27.1 2.44 34.2
Average 34.8 ¢ 34.8 2.80 0.23
Upper 59.1 7.54 -
Mid 59.9 4.06 -

Untreated Lower 41.2 6.21 -
Average 53.4d - 3.40

* Significant at 5% level among the application intervals(DMRT)

Table 6. Effect of ground application by deltamethrin 1% EC for inhabitation density of invertebrates

inhabit on soil surfase

Predator Ants (No.of individuals) Spiders (No.of individuals)
Applicated Plot I ] m Total Plot I i} it} Total
2,000 > (A** 24 19 41 84a* 18 10 7 35a*
3,000 x (B) 20 23 11 5a 9 8 11 28a
2,000 x (C) 16 21 18 55a 11 9 4 24a
2,000 x (D) 21 15 22 58a 6 9 26 41a
Untreated 16 26 25 67a 7 17 15 39a

* Totals with same letter are not significantly different by Duncan’'s multiple range test(p=0.05)

*% A & B:One day interval
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